learn by intrinsic factors.
However, the reasons why learners enrolled in MOOC may vary by their backgrounds. Some would be motivated by extrinsic factors, such as improving their own career prospects. In the present research, we investigate the relationship between MOOC learners' motivation and their socioeconomic backgrounds. Some research has focused on the proportion of the learners with different socioeconomic backgrounds (Hansen & Reich, 2015; Ho et al., 2014; Perna et al., 2014 ), but none have tested the relationship between these backgrounds and their motivations. If learners from disadvantageous socioeconomic backgrounds are more motivated to improve their own career prospects via enrollment in MOOC, we can infer that they believe that MOOC can pull up them to a higher social class, not simply supply them with stimulating experiences. We can attribute this to the potential of MOOC as a means to minimize social inequality.
Study 1
In Study 1, we analyzed the data of "KyotoUx 001x -The Chemistry of Life (001x) ," which was an MOOC course offered by Kyoto University from April 9, 2015 to July 22, 2015. This course aimed to develop skills for generating new ideas at the interface between chemistry and biology by analyzing pioneering studies.
The research aims were to test the relationship between students' learning motivations and their socioeconomic backgrounds. Learners' socioeconomic backgrounds were estimated by gross domestic product (GDP) per capita and Gini coefficients, which is widely known as the index of economic inequality within a country (Gini, 1936) .
Respondents
From April 9 (the start of the course) to July 22 (the end of the course), 1640 learners took part in the pre-course survey.
Measures

Learning motivation
Based on some of the previously developed motivation scales (Asano, 2002; Goto, Kudo, Mizumachi, & Kano, 2014) and prior research on MOOC (e.g., Zheng, Rosson, Shih, & Carroll, 2014), we developed learning motivation scales for MOOC consisting of 10 items (Taguchi, Goto, Mohri, & Iiyoshi, 2017) .
In this scale, the 10 items focus on some of the goals that learners are most likely to pursue throughout the course (e.g., "to satisfy my curiosity," "to enhance my employability skills,"
and "to connect with people who I share interest with"). Learners responded to each item on a 7-point scale, ranging from 1 ("Strongly disagree") to 7 ("Strongly agree").
Socioeconomic backgrounds
As the respondents' IP address were collected via the precourse survey, we identified where they currently live at a country level. Then, we obtained the Gini coefficients and GDP per capita in US$ from the most recent statistics reported by the World Bank (2015).
2.3 Results 2.3.1 Preliminary analysis: Factor structure of leaning motivation scale First, we conducted the exploratory factor analysis for eight items of the learning motivation scale with maximum likelihood extraction and oblimin rotation. We omitted two items from the analysis. Item 3 "To obtain deeper understanding of Chemistry and Biology" was omitted, as the description was specialized to this course. Item 10 "To check out a Kyoto University course" was also omitted, as this item was created for another purpose and not intended for use in analyzing learners' motivation.
According to the results of parallel analysis, we extracted two factors from these eight items. The factor loadings are reported in Table 1 . As factor 1 had strong loadings on items referring to career or applicability, we interpreted this factor as "extrinsic motivation." As factor 2 had strong loadings on items referring to curiosity or enjoyment, we interpreted this factor as "intrinsic motivation."
For the following analysis, we calculated the subscale scores of intrinsic motivation and extrinsic motivation. Intrinsic 
Study 2
The results of Study 1 indicated that learners from disadvantageous socioeconomic backgrounds are more motivated to improve their own career prospects via enrollment in MOOC.
However, these results were led by analyzing the learners' data of only one course. We need to confirm whether such a tendency can be observed in other courses.
In Study 2, we analyzed the learners' data of six other courses provided during the 2015 academic year. Then, we combined these results and those of Study 1 by using the meta-analytical method. This procedure can provide more robust evidence for the relationship between learning motivation in MOOC and socioeconomic backgrounds.
Procedures
We analyzed the learners' data of six courses. Information about respondents, the targeted courses, and data collecting are reported in Table 3 . As learners responded to the same learning motivation scales to "001x," we calculated the countrylevel scores of intrinsic and extrinsic motivations, as in Study 1.
We also identified the learners' countries of residence and their country-level socioeconomic backgrounds, as in Study 1. We calculated the meta-analytical correlation coefficients by meta package of R.
Results
Correlation coefficients between learning motivation and GDP per capita are reported in Table 4 Next, we tested the relationship between learning motivation and Gini coefficients. Correlation coefficients are reported in Table 5 . Consistent to the results of Study 1, intrinsic motivation and Gini coefficients were not significant in most of the courses. By analyzing the learners' data of six MOOC courses, we obtained more robust results about the relationship between learning motivation and socioeconomic backgrounds. We replicated the results of Study 1, that learners from disadvantageous socioeconomic backgrounds were highly motivated by extrinsic reasons. We were able to confirm the robustness of these tendencies by using meta-analytical method.
Meta-analytical results indicated that there was almost no relationship between intrinsic motivation and Gini coefficients (ρ =
-
Discussion
We analyzed the learners' data of seven MOOC and revealed that learners from disadvantageous socioeconomic backgrounds were highly motivated by extrinsic reasons. Some research has focused on the proportion of MOOC learners with different socioeconomic backgrounds (Hansen & Reich, 2015; Ho et al., 2014; Perna et al., 2014 ), but none have tested the relationship between these backgrounds and learners' motivations for learning via MOOC. As far as we know, this is the first study to show that learning motivation in MOOC can vary among learners from different socioeconomic backgrounds.
These results indicated that MOOC have a certain amount of potential as a means to minimize social inequality. The results showed that learners from disadvantageous socioeconomic backgrounds were more motivated to improve their own career prospects via enrollment in MOOC. We can infer that MOOC Table 2 : Country-level correlation between learning motivation, GDP per capita, and Gini coefficients in Study 1 learners in disadvantageous socioeconomic backgrounds expected MOOC would be a useful means for career enhancement, and did not simply enroll for stimulating experiences.
While it has not been directly tested in a statistical way whether enrolling in MOOC could improve one's own career, some institutes have strived to make MOOC a meaningful opportunity for those who want to. For example, some courses have opened to assist learners in passing their qualification examinations. Moreover, some cases were reported in which MOOC learners were invited to learn in some institutes of higher education (e.g., Institute for Integrated Cell-Material Sciences, Kyoto University, 2014). It would be important to provide such career-enhancement programs, besides MOOC, for solving educational inequality.
There are some limitations in the present research. We analyzed the learners' data from just one institute (i.e., Kyoto Another limitation is that, as the respondent ratio for all learners was low, the distribution of learners' motivations may be somewhat biased. However, it is difficult to assess all the learners' motivations because just a small number of learners were actively enrolled in course activities in most MOOC (Ho et al., 2014) . A large proportion of MOOC learners, in most cases over 50%, simply enrolled in and have not accessed any contents in the courses. Moreover, a certain amount of the remaining learners just watch the course videos and do not respond to questionnaires or solve problems. Future research is needed to develop some procedures to assess the learning motivation of as many learners as possible.
Conclusion
Recently, some researchers have doubted whether MOOC can minimize social inequality (Emanuel, 2013) , because most MOOC learners possess advantageous socioeconomic backgrounds (Hansen & Reich, 2015; Ho et al., 2014; Perna et al., 2014) . By analyzing the data of MOOC learners in seven courses, we revealed that learners from disadvantageous socioeconomic backgrounds were highly motivated by extrinsic reasons. To realize one of the expected roles of MOOC, institutes need to keep providing career-enhancement programs besides the MOOC. 
